Telomere-independent reduction of human B lymphocyte: proliferation during long-term culture.
Telomeres and telomerase, the telomere lengthening enzyme, have been shown to play a central role in the long-term ability of cells to proliferate and maintain viability. In opposition to transformed cells, normal somatic cells express a low level of telomerase, which results in the gradual shortening of their telomeres after each division and in cell senescence once a critical telomere length is reached. We have tested the hypothesis that shortening of telomeres could limit the expansion of normal human B lymphocytes maintained in long-term culture using a CD40/CD154 system. Measurement of temolerase activity in cell lysates showed a rapid up-regulation of telomerase following the initiation of the culture that was dependent on the CD40 signaling. The high level of telomerase activity and the corresponding long telomere structures remained constant for the 35 day culture period in which a gradual reduction of the cell expansion rate is observed. We conclude that the gradual in vitro senescence of cultured B cells does not correlate with a corresponding loss of telomerase activity and of telomere length. Rather the phenomenon may be related to an intrinsic property of the proliferating B cells to differentiate into Ig-secreting cells.